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MOSORBS 



SOME STRAIGHT TALK ABOUT TRANSIENT SUPPRESSORS 



Distinction is sometimes made between devices trade- 
marked Mosorb (by Motorola Inc.), and standard zener/ 
avalanche diodes used for reference, low-level regulation 
and low-level protection purposes. It must be emphasized 
from the beginning that Mosorb devices are, in fact, zener 
diodes. The basic semiconductor technology and process- 
ing are identical. The primary difference is in the applica- 
tions for which they are designed. Mosorb devices are in- 
tended specifically for transient protection purposes and 
are designed, therefore, with a large effective junction area 
that provides high pulse power capability while minimizing 
the total silicon use. Thus, Mosorb pulse power ratings 
begin at 600 watts — well in excess of low power conven- 
tional zener diodes which in many cases do not even 
include pulse power ratings among their specifications. 



MOVs, like Mosorbs, do have the pulse power capabili- 
ties for transient suppression. They are metal oxide varis- 
tors (not semiconductors) that exhibit bidirectional ava- 
lanche characteristics, similar to those of back-to-back 
connected zeners. The main attributes of such devices are 
low manufacturing cost, the ability to absorb high energy 
surges (up to 600 joules) and symmetrical bidirectional 
"breakdown" characteristics. Major disadvantages are: 
high clamping factor, an internal wear-out mechanism 
and an absence of low-end voltage capability. These limi- 
tations restrict the use of MOVs primarily to the protection 
of insensitive electronic components against high energy 
transients in applications above 20 volts, whereas, 
Mosorbs are best suited for precise protection of sensitive 
equipment even in the low voltage range — the same range 
covered by conventional zener diodes. The relative fea- 
tures of the two device types are covered in Table 1. 



RELATIVE FEATURES OF MOVs and MOSORBS 
Table 1 



MOV 

High clamping factor. 
Symmetrically bidirectional. 



• Energy capability per dollar usually much lower than a 

silicon device. However, if good clamping is required 
a higher energy device would be needed, resulting in 
higher cost. 

• Inherent wear out mechanism clamp voltage degrades 

after every pulse, even when pulsed below rated value. 

• Ideally suited for crude ac line protection. 

• High single-pulse current capability. 

• Degrades with overstress. 

• Good high voltage capability. 



Mosorb/Zener Transient Suppressor 

• Very good clamping close to the operating voltage. 

• Standard parts perform like standard zeners and have to 

be ordered as specials for symmetrical bidirectional 
operation. 

• Good clamping characteristic could reduce overall 

system cost. 



• No inherent wear out mechanism. 

• Ideally suited for precise dc protection. 

• Medium multiple-pulse current capability. 

• Fails short with overstress. 

• Limited high voltage capability unless series devices 

are used. 



• Limited low voltage capability. 



• Good low voltage capability. 



MOSORBS 



Important Specifications for Mosorb Protective Devices 

Typically, a Mosorb suppressor is used in parallel with 
the components or circuits being protected (Figure 1), in 
order to shunt the destructive energy spike, or surge, 
around the more sensitive components. It does this by 
avalanching at its "breakdown" level, ideally representing 
an infinite impedance at voltages below its rated break- 
down voltage, and essentially zero impedance at voltages 
above this level. 

I n the more practical case, there are th ree voltage speci- 
fications of significance, as shown in Figure 1a. 

a) V RWM is tne maximum reverse stand-off voltage at 

which the Mosorb is cut off and its impedance is at 
its highest value — that is, the current through the 
device is essentially the leakage current of a back- 
biased diode. 

b) V(BR) is the breakdown voltage — a voltage at which 

the device is entering the avalanche region, as indi- 
cated by a slight (specified) rise in current beyond 
the leakage current. 

c ) Vrsm ' s * ne rnax ' mum reverse voltage (clamping 

voltage) which is defined and specified in con- 
junction with the maximum reverse surge current 
so as not to exceed the maximum peak power rat- 
ing at a pulse width (tp) of 1.0 ms (industry std 
time for measuring surge capability). 

In practice, the Mosorb is selected so that its Vrwm is 
equal to or somewhat higher than the highest operating 
voltage required by the load (the circuits or components 
to be protected). Under normal conditions, the Mosorb is 
inoperative and dissipates very little power when a transi- 
ent occurs, the Mosorb converts to a very low dynamic 
impedance and the voltage across the Mosorb becomes 
the clamping voltage at some level above Vjrrj. The 
actual clamping level will depend on the surge current 
through the Mosorb. The maximum reverse surge current 
CRSM) is specified on the Mosorb data sheets at 1 .0 ms 
and for a logrithmically delaying pulse waveform. The data 
sheet also contains curves to determine the maximum 
surge current rating at other time intervals. 

Typically, Mosorb devices have a built-in safety margin 
at the maximum rated surge current because the clamp 
voltage, Vrsm. ' s itself, guardbanded. Thus, the parts will 
be operating below their maximum pulse-power (P p |<) 
rating even when operated at maximum reverse surge 
current). 

If the transients are random in nature (and in many cases 
they are), determining the surge-current level can be a 
problem. The circuit designer must make a reasonable 
estimate of the proper device to be used, based on his 



knowledge of the system and the possible transients to 
be encountered, (e.g., transient voltage, source imped- 
ance and time, or transient energy and time are some 
characteristics that must be estimated). Because of the 
very low dynamic impedance of Mosorb devices in the 
region between V(BR) and Vrsm. tne maximum surge 
current is dependent on, and limited by the external 
circuitry. 

In cases where this surge current is relatively low, a con- 
ventional zener diode could be used in place of a Mosorb 
or other dedicated protective device with some possible 
savings in cost. The surge capabilities of all of Motorola's 
zener diode lines are discussed in Motorola's Application 
Note AN-784A. 

In the data sheets of some protective devices, the para- 
meter for response time is emphasized. Response time on 
these data sheets is defined as the time required for the 
voltage across the protective device to rise from to V(rr), 
and relates primarily to the effective series impedance 
associated with the device. This effective impedance is 
somewhat complex and changes drastically from the 
blocking mode to the avalanche mode. In most applica- 
tions (where the protective device shunts the load) this 
response time parameter becomes virtually meaningless 
as indicated by the waveforms in Figures 1 b and 1c. If the 
response time as defined is very long, it still would not 
affect the performance of the surge suppressor. 

However, if the series inductance become appreciable, 
it could result in "overshoot" as shown in Figure 1d that 
would be detrimental to circuit protection. In Mosorb 
devices, series inductance is negligible compared to the 
inductive effects of the external circuitry (primarily lead 
lengths). Hence, Mosorbs contribute little or nothing to 
overshoot and, in essence, the parameter of response time 
has very little significance. However, care must be exer- 
cised in the design of the external circuitry to minimize 
overshoot. 



Summary 

In selecting a protective device, it is important to know 
as much as possible about the transient conditions to be 
encountered. The most important device parameters are 
reverse working voltage (Vrwm), surge current (Irsm). 
and clamp voltage (Vrsm)- Tn e product of Vrsm and 
IrSM yields the peak power dissipation, which is one of 
the prime categories for device selection. 

A slector guide, in the following section, gives a broad 
overview of the Mosorb transient suppressors now avail- 
able from Motorola. For more detailed information, please 
contact your Motorola sales representative or distributor. 
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TYPICAL MOSORB APPLICATIONS 
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MOSORBS/P6KE6.8 Series 
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APPLICATION NOTES 
SPECIAL DEVICES 

Matched sets and back-to-back configurations for 
bidirectional applications can be ordered upon special 
request. Contact your nearest Motorola representative. 

For a bidirectional device use a C or CA suffix (i.e. 
P6KE6.8CA). Electrical characteristics apply in both 
directions except for Vp. 

RESPONSE TIME 

In most applications, the transient suppressor device 
is placed in parallel with the equipment or component 
to be protected. In this situation, there is a time delay 
associated with the capacitance of the device and an 
overshoot condition associated with the inductance of 
the device and the inductance of the connection method. 



TYPICAL PROTECTION CIRCUIT 



Vin 




The capactive effect is of minor importance in the parallel 
protection scheme because it only produces a time delay 
in the transition from the operating voltage to the clamp 
voltage as shown in Figure A. 

The inductive effects in the device are due to actual 
turn-on time (time required for the device to go from zero 
current to full current) and lead inductance. This induc- 
tive effect produces an overshoot in the voltage across 
the equipment or component being protected as shown 
in Figure B. Minimizing this overshoot is very important 
in the application, since the main purpose for adding 
a transient suppressor is to clamp voltage spikes. The 
P6KE6.8 series has very good response time, typically 
<1.0 ns and negligible inductance. However, external 
inductive effects could produce unacceptable overshoot. 
Proper circuit layout, minimum lead lengths and placing 
the suppressor device as close as possible to the equipment 
or components to be protected will minimize this 
overshoot. 

Some input impedance represented by Zj n is essential 
to prevent overstress of the protection device. This 
impedance should be as high as possible, without restrict- 
ing the circuit operation. 



Vj n (Transient) 



td = Time Delay Due to Capacitive Effect 



Overshoot Due to 
Inductive Effects 




FIGURE A 



FIGURE B 
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TABLE 2 — Selector Guide 



System 

DC 
Voltage 

or 
System 
Peak 


600 Watts Peak 
Pulse Power @ 
1.0 ms 

Surmetic 40 
Case 17 


1500 Watts Peak Pulse Power @ 1.0 ms 
Case 41 


8000 Watts 
Peak Pulse 
Power @ 
1.0 ms 

C BSG 1 9 


Voltage 


Unidirectional 


Bidirectional 


Unidirectional 


Bidirectional 


Unidirectional 


Bidirectional 


Unidirectional 


Bidirectional 


Unidirectional 


5.0 






1 N5908 




1 N6373 




ICTE-5 






6.0 


P6KE6.8A 




1N6267A 














6.5 


P6KE7.5A 


P6KE7.5CA 


1N6268A 


1.5KE7.5CA 












7.0 


P6KE8.2A 


P6KE8.2CA 


1N6269A 


1.5KE8.2CA 












8.0 


P6KE9.1A 


P6KE9.1CA 


1N6270A 


1.5KE9.1CA 


1N6374 


1N6382 


ICTE-8 


ICTE-8C 




8.5 


P6KE10A 


P6KE10CA 


1N6271A 


1.5KE10CA 












9.0 


P6KE11A 


P6KE11CA 


1N6272A 


1.5KE11CA 












10 


P6KE12A 


P6KE12CA 


1N6273A 


1.5KE12CA 


1N6375 


1N6383 


ICTE-10 


ICTE-10C 




1 1 


P6KE13A 


P6KE13CA 


1N6274A 


1.5KE13CA 












12 










1N6376 


1N6384 


ICTE-12 


ICTE-12C 




13 


P6KE15A 


P6KE15CA 


1N6275A 


1.5KE15CA 












14 


P6KE16A 


P6KE16CA 


1N6276A 


1.5KE16CA 










M r/LD- 1 DMob 


1 5 










1N6377 


1N6385 


ICTE-15 


ICTE-15C 




16 


P6KE18A 


P6KE18CA 


1N6277A 


1.5KE18CA 












1 7 


P6KE20A 


P6KE20CA 


1N6278A 


1.5KE20CA 












1 8 


P6KE22A 


P6KE22CA 


1N6279A 


1.5KE22CA 


1N6378 


1N6386 


ICTE-18 


ICTE-18C 




20 


P6KE24A 


P6KE24CA 


1N6280A 


1.5KE24CA 












22 










1N6379 


1N6387 


ICTE-22 


ICTE-22C 




24 


P6KE27A 


P6KE27CA 


1N6281A 


1.5KE27CA 












26 


P6KE30A 


P6KE30CA 


1N6282A 


1.5KE30CA 












28 


P6KE33A 


P6KE33CA 


1N6283A 


1.5KE33CA 










k/|7DC QOA DC P 


30 


P6KE36A 


P6KE36CA 


1N6284A 


1.5KE36CA 












33 


P6KE39A 


P6KE39CA 


1N6285A 


1.5KE39CA 












36 


P6KE43A 


P6KE43CA 


1 N6286A 


1.5KE43CA 


1N6380 


1 N6388 


ICTE-36 


ICTE-36C 




a n 
4U 


P6KE47A 


P6KE47CA 


1N6287A 


1.5KE47CA 












A Q 


P6KE51A 


P6KE51CA 


1N6288A 


1.5KE51CA 












A C 










1N6381 


1 N6389 


ICTE-45 


ICTE-45C 




A Q 


P6KE56A 


P6KE56CA 


1 N6289A 


1.5KE56CA 












JM 


P6KE62A 


P6KE62CA 


1N6290A 


1.5KE62CA 












OO 


P6KE68A 


P6KE68CA 


1N6291A 


1.5KE68CA 












GA 
04 


P6KE75A 


P6KE75CA 


1N6292A 


1.5KE75CA 












70 


P6KE82A 


P6KE82CA 


1N6293A 


1.5KE82CA 












78 


P6KE91A 


P6KE91CA 


1N6294A 


1.5KE91CA 












85 


P6KE100A 


P6KE100CA 


1N6295A 


1.5KE100CA 












90 


P6KE110A 


P6KE110CA 


1 N6296A 


1.5KE110CA 












1 UU 


P6KE120A 


P6KE120CA 


1N6297A 


1.5KE120CA 














P6KE130A 


P6KE130CA 


1 N6298A 


1.5KE130CA 












120 


P6KE150A 


P6KE150CA 


1N6299A 


1.5KE150CA 












130 


P6KE160A 


P6KE160CA 


1 N6300A 


1.5KE160CA 












140 


P6KE170A 


P6KE170CA 


1N6301A 


1.5KE170CA 












150 


P6KE180A 


P6KE180CA 


1N6302A 


1.5KE180CA 












165 


















MPZ5-180A,B,C 


170 


P6KE200A 


P6KE200CA 


1N6303A 


1.5KE200CA 













MOSORBS/P6KE6.8 Series 



® 



ZENER OVERVOLTAGE TRANSIENT SUPPRESSOR 

The P6KE6.8 series is designed to protect voltage sensitive 
components from high voltage, high energy transients. They have 
excellent clamping capability, high surge capability, low zener 
impedance and fast response time. The P6KE6.8 series is supplied 
in Motorola's exclusive, cost-effective, highly reliable surmetic axial 
leaded package and is ideally-suited for use in communication 
systems, numerical controls, process controls, medical equipment, 
business machines, power supplies and many other industrial/ 
consumer applications. 



SPECIFICATION FEATURES 

• Standard Zener Voltage Range — 6.8 to 200 V 

• Peak Power — 600 Watts @ 1 .0 ms 

• Maximum Clamp Voltage @ Peak Pulse Current 

• Low Leakage < 5.0 above 10 V 

• Maximum Temperature Coefficient Specified 



P6KE6.8.A 

thru 
P6KE200,A 



MOSORBS 
ZENER OVERVOLTAGE 
TRANSIENT SUPPRESSORS 



6.8 200 VOLT 
600 WATT PEAK POWER 
5.0 WATTS STEADY STATE 



Rating 


Symbol 


Value 


Units 


Peak Power Dissipation (1) 
@ T L « 25°C 


PPK 


600 


Watts 


Steady State Power Dissipation 

@ T L < 75°C, Lead Length = 3/8" 
Derated above T|_ = 75°C 


Pd 


5.0 
50 


Watts 
mW/°C 


Forward Surge Current (2) 
@ T A = 25°C 


>fsm 


100 


Amps 


Operating and Storage Temperature Range 


Tj. T stg 


-65 to +175 


°C 



MAXIMUM RATINGS 



Lead Temperature not less than 1/16" from the case for 10 seconds: 230°C 

MECHANICAL CHARACTERISTICS 

CASE: Void-free, transfer-molded, thermosetting plastic 

FINISH: All external surfaces are corrosion resistant and leads are readily solderable 
and weldable 

POLARITY : Cathode indicated by polarity band. When operated in zener mode, 

will be positive with respect to anode 
MOUNTING POSITION: Any 



NOTES: 1 . Non-Repetitive Current Pulse per Figure 4 and Derated above 
T A = 25°C per Figure 2. 
2. 1/2 Square Wave (or equivalent), PW = 8.3 ms. 
Duty Cycle * 4 Pulses per Minute maximum. 



© 

XL 



J 


A 
I 


I 


1 



NOTE: 

I. LEAD DIAMETER & FINISH NOT 
CONTROLLED WITHIN DIM "F". 

STYLE 1: 

PIN 1. ANODE 
2. CATHODE 





MILLIMETERS 


INCHES 


DIM 


MIN 


MAX 


MIN 


MAX 


A 


8.38 


8.89 


0.330 


0.350 


B 


3.30 


3.68 


0.130 


0.145 


D 


0.94 


1.09 


0.037 


0.043 


r 




1.27 




0.050 


K 


26.40 


31.75 


1.000 


1.250 



CASE 17-02 



DS7057 



MOSORBS/P6KE6.8 Series 



ELECTRICAL CHARACTERISTIC (T A = 25°C unless otherwise noted) V F = 3.5 V max, If:** = 50 A for all types. 



Device 


Breakdown Voltage * 


Working Peak 
Reverse Voltage 

V RWM 
(Volts) 


Maximum 
Reverse Leakage 

e Vrwm 
Ir (mA) 


Maximum 


Maximum Reverse 


Maximum 
Temperature 
Coefficient of Vqr 
(%/°C) 


v B r 

(Volts) 


(St l-w 

(mA) 


Reverse Surge 
Current Irsm* 
(Amps) 


Voltage @ Irsm 
(Clamping Voltage) 
VRSM (Volts) 


Min 


Nom 


Max 


rOISuO.O 


6.12 


6.8 


7.48 


10 


5.50 


1000 


56 


10.8 


0.057 


PKkTPfi OA 


6.45 


6.8 


7.14 


10 


5.80 


1000 


57 


10.5 


0.057 


P6KE7.5 


6.75 


7.5 


8.25 


10 


6.05 


500 


51 


11 .7 


0.061 


P6KE7.5A 


7.13 


7.5 


7.88 


10 


6.40 


500 


53 


11.3 


0.061 


pci/co 9 
r OinCO. ^ 


7.38 


8.2 


9.02 


10 


6.63 


200 


48 


12.5 


0.065 


rDlxLO.tn 


7.79 


8.2 


8.61 


10 


7.02 


200 


50 


12.1 


0.065 


P6KE9.1 


8.19 


9.1 


10.0 


1 .0 


7.37 


50 


44 


13.8 


0.068 


P6KE9.1A 


8.65 


9.1 


9.55 


1 .0 


7.78 


50 


45 


13.4 


0.068 


rorvc 1 \J 


9.00 


10 


11.0 


1.0 


8.10 


10 


40 


15.0 


0.073 


PfiKFI OA 


9.50 


10 


10.5 


1.0 


8.55 


10 


41 


14.5 


0.073 


P6KE1 1 


9.90 


11 


12.1 


1 .0 


8.92 


5.0 


37 


16.2 


0.075 


P6KE11A 


10.5 


1 1 


11.6 


1 .0 


9.40 


5.0 


38 


15.6 


0.075 


pci^ci o 

r OIVC. 1 Z 


10.8 


12 


13.2 


1.0 


9.72 


5.0 


35 


17.3 


0.078 


pel/ r 1 O A 


1 1.4 


12 


12.6 


1.0 


1 2 


5.0 


36 


16.7 


0.078 


P6KE1 3 


11 .7 


13 


14.3 


1.0 


1 0.5 


5.0 


32 


19.0 


0.081 


P6KE13A 


12.4 


13 


13.7 


1.0 


1 1 .1 


5.0 


33 


18.2 


0.081 


rOIxt 1 O 


13.5 


15 


16.5 


1.0 


12 1 


5.0 


27 


22.0 


0.084 


PCI/CI C A 

ror\t 1 DA 


14.3 


15 


15.8 


1.0 


1 9 ft 


s n 

3 .V 


28 


21 .2 


0.084 


P6KE1 6 


14.4 


16 


17.6 


1 .0 


12.9 


5.0 


26 


23.5 


0.086 


P6KE16A 


15.2 


16 


16.8 


1.0 


13.6 


5.0 


27 


22.5 


0.086 




16.2 


18 


19.8 


1.0 


1 4.5 


5.0 


23 


26 5 


0.088 


PRK - PI P. A 


17.1 


18 


18.9 


1.0 


15.3 


5.0 


24 


25.2 


0.088 


P6KE20 


18.0 


20 


22.0 


1 .0 


16.2 


5.0 


21 


29.1 


0.090 


P6KE20A 


19.0 


20 


21 .0 


1.0 


17.1 


5.0 


22 


27.7 


0.090 


Pfik'F99 


19.8 


22 


24.2 


1 .0 


1 7.8 


5 


19 


31 .9 


0.092 


Pfik"F99 A 


20.9 


22 


23.1 


1.0 


18.8 


5.0 


20 


30.6 


0.092 


P6KE24 


21 .6 


24 


26.4 


1.0 


19.4 


5.0 


17 


34.7 


0.094 


P6KE24A 


22.8 


24 


25.2 


1 .0 


20.5 


5.0 


18 


33.2 


0.094 


PfiK F97 
r"or\cz / 


24.3 


27 


29.7 


1.0 


21 .8 


5.0 


15 


39.1 


0.096 


Pfilf F97A 


25.7 


27 


28.4 


1.0 


23.1 


5.0 


16 


37.5 


096 


P6KE30 


27.0 


30 


33.0 


1 .0 


24.3 


5.0 


14 


43.5 


0.097 


P6KE30A 


28.5 


30 


31.5 


1.0 


25.6 


5.0 


14.4 


41 4 


0.097 


"D i\ c. o j 


29.7 


33 


36.3 


1.0 


26.8 


5.0 


12.6 


47.7 


0.098 




31.4 


33 


34.7 


1.0 


28.2 


5.0 


13 2 


45.7 


0.098 


P6KE36 


32.4 


36 


39.6 


1 .0 


29.1 


5.0 


11.6 


52.0 


0.099 


P6KE36A 


34.2 


36 


37.8 


1.0 


30.8 


5.0 


12 


49 .9 


0.099 




35.1 


39 


42.9 


1.0 


31 .6 


5.0 


10.6 


56 .4 


0.100 


PfiKFIQA 


37.1 


39 


41.0 


1.0 


33.3 


5.0 


11.2 


53.9 


0.100 


P6KE43 


38.7 


43 


47.3 


1 .0 


34.8 


5.0 


9.6 


61 .9 


0.101 


P6KE43A 


40.9 


43 


45.2 


1.0 


36.8 


5.0 


10.1 


59.3 


0.101 


P6KE47 


42.3 


47 


51.7 


1.0 


38 1 


5.0 


8.9 


67.8 


0.101 


P6KF47A 


44.7 


47 


49.4 


1.0 


40.2 


5.0 


9.3 


64 .8 


0.101 


P6KE51 


45.9 


51 


56.1 


1.0 


41 .3 


5.0 


8.2 


73.5 


0.102 


P6KE51A 


48.5 


51 


53.6 


1.0 


43.6 


5.0 


8.6 


70.1 


0.102 




50.4 


56 


61.6 


1.0 


AC* A 


5 


7.4 


80.5 


0.103 




53.2 


56 


58.8 


1.0 


Al ft 


5.0 


7.8 


77.0 


0.103 


P6KE62 


55.8 


62 


68.2 


1.0 


50.2 


5.0 


6.8 


89.0 


0.104 


P6KE62A 


58.9 


62 


65.1 


1.0 


53.0 


5.0 


7.1 


85.0 


0.104 


P6KE68 


61.2 


68 


74.8 


1.0 


55.1 


5.0 


6.1 


98.0 


0.104 


P6KE68A 


64.6 


68 


71.4 


1.0 


58.1 


5.0 


6.5 


92.0 


0.104 


P6KE75 


67.5 


75 


82.5 


1.0 


60.7 


5.0 


5.5 


108.0 


0.105 


P6KE75A 


71.3 


75 


78.8 


1.0 


64.1 


5.0 


5.8 


103.0 


0.105 


P6KE82 


73.8 


82 


90.2 


1.0 


66.4 


5.0 


5.1 


118.0 


0.105 


P6KE82A 


77.9 


82 


86.1 


1.0 


70.1 


5.0 


5.3 


113.0 


0.105 


P6KE91 


81.9 


91 


100.0 


1.0 


73.7 


5.0 


4.8 


131.0 


0.106 


P6KE91A 


86.5 


91 


95.50 


1.0 


77.8 


5.0 


4.8 


125.0 


0.106 



MOSORBS/P6KE6.8 Series 



ELECTRICAL CHARACTERISTICS (continued) 





Breakdown Voltage 


Working Peak 


Maximum 


Maximum 


Maximum Reverse 


Maximum 






V B R 




@ 


•t 


Reverse Voltage 


Reverse Leakage 


Reverse Surge 


Voltage @ Irsm 


Temperature 






(Volts) 


<m 


A) 


V RWM 


® V RWM 


Current l RSM t 


(Clamping Voltage) 


Coefficient of VbR 


Device 


Min 


Nom 


Max 






(Volts) 


Ir (mA) 


(Amps) 


V RSM (volts) 


\ /of I* | 


P6KE100 


3U .U 


i on 


1 1 n n 

1 1 u.u 


1 


n 
.u 


81.0 


5.0 


4.2 


144.0 


0.106 


P6KE100A 


95.0 


1 nn 
I uu 


i n 

1 uo .u 


1 


.0 


85.5 


5.0 


4.4 


137.0 


0.106 


P6KE1 1 


99.0 


1 1 n 

1 1 u 


1 "71 n 

1 Z 1 .u 


1 





89.2 


5.0 


3.8 


158.0 


0.107 


P6KE1 10A 


105.0 


1 10 


1 16.0 


1 


.0 


94.0 


5.0 


4.0 


152.0 


0.107 


P6KE120 


1 UO.U 


1 9n 
I zu 


i n 


^ 


u 


97.2 


5.0 


3.5 


173 


0.107 


P6KE120A 


1 14.0 


120 


126.0 


1 


.0 


102.0 


5.0 


3.6 


165 


0.107 


P6KE130 


1 17.0 


130 


143.0 


1 





105.0 


5.0 


3.2 


187.0 


0.107 


P6KE130A 


124.0 


130 


137.0 


1 


.0 


111.0 


5.0 


3.3 


179.0 


0.107 


P6KE150 


135.0 


150 


165.0 


1 


.0 


121 .0 


5.0 


2.8 


215.0 


0.108 


P6KE150A 


143.0 


150 


158.0 


1 


.0 


128.0 


5.0 


2.9 


207 


0.108 


P6KE160 


144.0 


160 


176.0 


1 


.0 


130.0 


5.0 


2 6 


230.0 


108 


P6KE160A 


152.0 


160 


168.0 


1 





136.0 


5.0 


2.7 


219 


0.1.08 


P6KE"1 70 


153.0 


170 


187.0 


1 


.0 


138.0 


5.0 


2.5 


244 


108 


P6KE170A 


162.0 


170 


179.0 


1 


.0 


145.0 


5.0 


2 6 


234 


0.108 


P6KE180 


162.0 


180 


198.0 


1 


.0 


146.0 


5.0 


2.3 


258.0 


108 


P6KE180A 


171.0 


180 


189.0 


1 


.0 


154.0 


5.0 


2.4 


246 


0.108 


P6KE200 


180.0 


200 


220.0 


1 


.0 


162.0 


5.0 


2.1 


287 


108 


P6KE200A 


190.0 


200 


210.0 


1 


.0 


171 .0 


5.0 


2.2 


2/4.0 


108 



tSurge Current Waveform per Figure 4 and Derate per Figure 2. 
**1/2 Square or Equivalent Sine Wave, PW = 8.3 ms. Duty Cycle = 4 Pulses per Minute maximum 
* VgR measured after I j applied for 300 Ms, \ j - Square Wave Pulse or equivalent. 

FIGURE 1 - PULSE RATING CURVE 
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FIGURE 2 - PULSE DERATING CURVE 
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FIGURE 3 - CAPACITANCE versus BREAKDOWN VOLTAGE 
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FIGURE 4 - PULSE WAVEFORM 
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MOSORBS/Mosorb Series 



® 



ZENER OVERVOLTAGE TRANSIENT SUPPRESSOR 

Mosorb devices are designed to protect voltage sensitive compo- 
nents from high voltage, high energy transients. They have excellent 
clamping capability, high surge capability, low zener impedance and 
fast response time. These devices are Motorola's exclusive, cost- 
effective, highly reliable Surmetic axial leaded package and are 
ideally-suited for use in communication systems, numerical con- 
trols, process controls, medical equipment, business machines, 
power supplies and many other industrial/consumer applications, 
to protect CMOS, MOS and Bipolar integrated circuits. 

SPECIFICATION FEATURES 

• Standard Voltage Range — 5.0 to 200 V 

• Peak Power — 1 500 Watts @ 1 .0 ms 

• Maximum Clamp Voltage @ Peak Pulse Current 

• Low Leakage < 5.0 fiA above 1 V 

• Standard Back to Back Versions Available 



1N5908 
1N6373/ICTE-5, C/MPTE-5C 
thru 

1N6389/ICTE-45, C/MPTE-45, C 
1N6267, A 1.5KE6.8, A 
thru 

1N6303, A/1.5KE200, A 



MOSORBS 
ZENER OVERVOLTAGE 
TRANSIENT SUPPRESSORS 

5.0-200 VOLT 
1 500 WATT PEAK POWER 
5.0 WATTS STEADY STATE 




Rating 


Symbol 


Value 


Units 


Peak Power Dissipation (1) 
@T L « 25°C 


PPK 


1500 


Watts 


Steady State Power Dissipation 

<s> T|_ < 75°C, Lead Length = 3/8" 
Derated above T|_ ■ 75°C 


p D 


5.0 
50 


Watts 
mW/°C 


Forward Surge Current (2) 
@> T A = 25°C 


'FSM 


200 


Amps 


Operating and Storage Temperature Range 


Tj.Tstg 


-65 to +175 


°C 



MAXIMUM RATINGS 



Lead Temperature not less than 1/16" from the case for 10 seconds: 230°C 

MECHANICAL CHARACTERISTICS 

CASE: Void-free, transfer-molded, thermosetting plastic 

FINISH: All external surfaces are corrosion resistant and leads are readily solderable 
and weldable 

POLARITY: Cathode indicated by polarity band. When operated in zener mode, 

will be positive with respect to anode 
MOUNTING POSITION: Any 



NOTES: 1 . Nonrepetitive Current Pulse per Figure 4 and Derated above 
T/\ = 25°C per Figure 2. 
2. 1/2 Square Wave (or equivalent), PW = 8.3 ms, 
Duty Cycle = 4 Pulses per minute maximum. 







n 



h 



NOTE: 

I. LEAD FINISH AND DIA 
UNCONTROLLED IN 
AREA "F". 



DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


9.14 


9.52 


360 


0.375 


B 


4.83 


5.21 


0.190 


0.205 


D 


0.97 


1.07 


0.038 


0.042 


F 




1.27 




0.050 


K 


27.94 




1.100 





CASE 41-11 



DS7054R1 



MOSORBS/Mosorb Series 



•ELECTRICAL CHARACTERISTICS (T A = 25°C unless otherwise noted) V F # = 3.5 V max, l F ** = 100 A 



Device 


Breakdown 
Voltage 


Maximum Reverse 
Stand-Off Voltage 

Vrwm*** 

(Volts) 


Maximum 
Reverse Leakage 

@ v R wm 
|r (mA) 


Maximum 
Reverse Voltage 

@'RSMt =120A 
(Clamping Voltage) 

VRSM (Volts) 


Clampin 


j Voltage 


Peak Pulse 
Current @ 

'pp1t = 30A 

V C 1 
(Volts max) 


Peak Pulse 
Current @ 
Ipp2 t = 60 A 

V C 2 
(Volts max) 


v B r 

(Volts) 
Min 


@ l T 
(mA) 


IN 5908 


6.0 


10 


5.0 


300 


8.5 


7.6 


8.0 



.LECTRICAL CHARACTERISTIC (T A = 25°C unless otherwise noted) Vp# = 3.5 V max, If**= 100 A) (C suffix denotes standard back to back versions. 

Test both polarities) 



JEDEC 
Device 


Device 


Breakdown 
Voltage 


Maximum 
Reverse 

oianu-UTT 
Voltage 

VRWM**" 
(Volts) 


Maximum 
Reverse 
Leakage 

@ v R wm 
|r (mA) 


Maximum 
Reverse 
Surge 
Current 

'RSMt 
(Amps) 


Maximum 
Reverse 
Voltage 

@ 'RSMt 
(Clamping 

Voltage) 

VRSM(Volts) 


Clamping Voltage 


Peak Pulse 
Current @ 
l pp1 + = 1.0A 

V C 1 
(Volts max) 


Peak Pulse 
Current @ 

'pp2t = 10 A 

V C 2 
(Volts max) 


VbR 
Volts 
Min 


@ l T 
(mA) 


1N6373 


ICTE-5/MPTE-5 


6.0 


1.0 


5.0 


300 


160 


9.4 


7.1 


7.5 




ICTE-5C/MPTE-2 


6.0 


1.0 


5.0 


300 


160 


9.4 


8.1 


8.3 


1N6374 


ICTE-8/MPTE-8 


9.4 


1.0 


8.0 


25 


100 


15 


11.3 


11.5 


1 N6382 


ICTE-8C/MPTE-8C 


9.4 


1.0 


8.0 


25 


100 


15.0 


114 


11.6 


1N6375 


ICTE-10/MPTE-10 


1 1.7 


1.0 


10 


2.0 


90 


16.7 


13.7 


14 1 


1 N6383 


ICTE- 1 0C/MPTE- 1 0C 


11.7 


1.0 


10 


2.0 


90 


16.7 


14.1 


14.5 


1N6376 


ICTE-12/MPTE-12 


14.1 


1.0 


12 


2.0 


70 


21.2 


16.1 


16.5 


1 N6384 


ICTE-1 2C/MPTE-1 2C 


14.1 


10 


12 


2 


70 


21.2 


16.7 


17.1 


1N6377 


ICTE-1 5/MPTE- 15 


17.6 


1.0 


15 


2.0 


60 


25.0 


20.1 


20.6 


1 N6385 


ICTE-1 5C/MPTE-15C 


17.6 


1.0 


15 


2.0 


60 


25.0 


20.8 


21.4 


1 N6378 


ICTE-1 8/MPTE-1 8 


21.2 


1.0 


18 


2.0 


50 


30.0 


24.2 


25.2 


1N6386 


ICTE-18C/MPTE-18C 


21 2 


1.0 


18 


20 


50 


30.0 


24.8 


25.5 


1N6379 


ICTE-22/MPTE-22 


25.9 


1.0 


22 


2.0 


40 


37.5 


29.8 


32.0 


1N6387 


ICTE-22C/MPTE-22C 


25.9 


1.0 


22 


2 


40 


37.5 


30.8 


32.0 


1 N6380 


ICTE-36/MPTE-26 


42.4 


1.0 


36 


2.0 


23 


65 2 


50.6 


54.3 


1 N6388 


ICTE-36C/MPTE-36C 


42.4 


1.0 


36 


2.0 


23 


65.2 


50.6 


54.3 


1N6381 


ICTE-45/MPTE-45 


52.9 


1.0 


45 


20 


19 


78.9 


63.3 


70.0 


1N6389 


ICTE-45C/MPTE-45C 


52.9 


1.0 


45 


2.0 


19 


78.9 


63.3 


70.0 



JEDEC 
Device 


Device 


Breakdown Voltage 


Working 

Peak 
Reverse 
Voltage 

Vrwm 
(Volts) 


Maximum 
Reverse 
Leakage 

@ Vrwm 
|r (mA) 


Maximum 
Reverse 
Surge 
Current 

'RSMt 
(Amps) 


Maximum 
Reverse 
Voltage 

@ 'rsm 

(Clamping 
Voltage) 

VRSM 
(Volts) 


Maximum 
Temperature 
Coefficient 
of V BR 

(%/°C) 


V B R 
Volts 


@ l T 
(mA) 


Min 


Nom 


Max 


1N6267 


1 


5KE6.8 


6.12 


6.8 


7.48 


10 


5.50 


1000 


139 


10.8 


0.057 


1N6267A 


1 


5KE6.8A 


6.45 


6.8 


7.14 


10 


5 80 


1000 


143 


10.5 


0.057 


1N6268 


1 


5KE7.5 


6.75 


7.5 


8.25 


10 


6.05 


500 


128 


11.7 


0061 


1 N6268A 


1 


5KE7 5A 


7.13 


7.5 


7.88 


10 


6.40 


500 


132 


11.3 


0.061 


1N6269 


1 


5KE8.2 


7.38 


82 


9.02 


10 


6.63 


200 


120 


12 5 


0.065 


1N6269A 


1 


5KE8.2A 


7.79 


8.2 


8.61 


10 


7.02 


200 


124 


12.1 


0.065 


1 N6270 


1 


5KE9.1 


8.19 


9.1 


10.0 


1.0 


7.37 


50 


109 


13.8 


0.068 


1 N6270A 


1 


5KE9.1A 


8.65 


9 1 


9.55 


1.0 


7.78 


50 


112 


13.4 


0.068 


1N6271 


1 


5KE10 


9.00 


10 


1 1 


1.0 


8.10 


10 


100 


15.0 


0.073 


1N6271A 


1 


5KE10A 


9.50 


10 


10.5 


1.0 


8.55 


10 


103 


14.5 


0.073 


1N6272 


1 


5KE11 


9.90 


11 


12.1 


1.0 


8.92 


5.0 


93.0 


16.2 


0.075 


1N6272A 


1 


5KE11A 


10.5 


1 1 


11.6 


1.0 


9.40 


5.0 


96.0 


15.6 


0.075 



MOSORBS/Mosorb Series 



•ELECTRICAL CHARACTERISTICS (Continued) 



JEDEC 
Device 


Device 


Breakdown Voltage 


Working 

Peak 
Reverse 
Voltage 

Vrwm 

(Volts) 


M 3 x i m u m 
Reverse 
Leakage 

@ VrvvM 
Ir U.A) 


Maximum 
Reverse 
Surge 
Current 

'RSMf 
(Amps) 


Maximum 
Reverse 
Voltage 

@ 'rsm 

(Clampling 
Voltage) 

Vrsm 

(Volts) 


Uayimi i m 

IVIdAII HUf M 

Temperature 
Coefficient 
of V BR 

(%/°C) 


v B r 

Volts 


<§> l T 
(mA) 


Min 


Nom 


Max 


1N6273 


1.5KE12 


10.8 


12 


13.2 


1.0 


9.72 


5.0 


870 


17 3 


0.078 


1 N6273A 


1.5KE12A 


11.4 


12 


12.6 


1.0 


10 2 


50 


90.0 


16.7 


0.078 


1 N6274 


1.5KE13 


11.7 


13 


14.3 


1.0 


10.5 


5.0 


79.0 


19.0 


0.081 


1N6274A 


1.5KE13A 


12.4 


13 


13.7 


1.0 


11.1 


5.0 


82.0 


18.2 


0.081 


1N6275 


1.5KE15 


13.5 


15 


16.5 


1.0 


12.1 


5.0 


68.0 


22.0 


0.084 


1N6275A 


1.5KE15A 


14.3 


15 


15.8 


1.0 


12.8 


5.0 


71.0 


21.2 


0.084 


1N6276 


1.5KE16 


14.4 


16 


17.6 


1.0 


12.9 


5.0 


640 


23.5 


0.086 


1 N6276A 


1.5KE16A 


15 2 


16 


16.8 


1.0 


13.6 


5.0 


67.0 


22.5 


0.086 


1N6277 


1.5KE18 


16 2 


18 


19 8 


1.0 


14 5 


5.0 


56.5 


26.5 


0.088 


1N6277A 


1 5KE18A 


17.1 


18 


18.9 


1.0 


15 3 


5.0 


59.5 


25.2 


0.088 


1N6278 


1.5KE20 


18.0 


20 


22.0 


1.0 


16.2 


5.0 


51.5 


29.1 


0.090 


1N6278A 


1.5KE20A 


19.0 


20 


21.0 


1.0 


17.1 


5.0 


54.0 


27.7 


0.090 


1N6279 


1.5KE22 


19.8 


22 


24.2 


10 


17 8 


5.0 


47.0 


31.9 


0.092 


1N6279A 


1 5KE22A 


20.9 


22 


23.1 


1.0 


18.8 


50 


49.0 


30.6 


0.092 


1 N6280 


1.5KE24 


21.6 


24 


26.4 


1.0 


19.4 


5.0 


43.0 


34.7 


0.094 


1 N6280A 


1.5KE24A 


22.8 


24 


25.2 


1.0 


20.5 


5.0 


45.0 


33.2 


0.094 


1 N6281 


1.5KE27 


24.3 


27 


29.7 


1.0 


21.8 


5.0 


38.5 


39.1 


096 


1 N6281A 


1.5KE27A 


25.7 


27 


28.4 


1.0 


23.1 


50 


40.0 


37.5 


0096 


1N6282 


1 5KE30 


27.0 


30 


33 


1.0 


24.3 


5.0 


34.5 


43.5 


0097 


1N6282A 


1 5KE30A 


28 5 


30 


31.5 


1.0 


25.6 


5.0 


36.0 


41.4 


0.097 


1N6283 


1.5KE33 


29.7 


33 


36.3 


1.0 


26.8 


5.0 


31.5 


47.7 


0.098 


1N6283A 


1 5KE33A 


31.4 


33 


34.7 


1.0 


28.2 


5.0 


33.0 


45.7 


0.098 


1 N6284 


1 5KE36 


32.4 


36 


39 6 


1.0 


29.1 


5.0 


29.0 


52.0 


0.099 


1N6284A 


1 5KE36A 


34.2 


36 


37.8 


1.0 


30.8 


5.0 


30.0 


49.9 


0099 


1N6285 


1.5KE39 


35.1 


39 


42.9 


1.0 


31.6 


5.0 


26.5 


56.4 


100 


1N6285A 


1 5KE39A 


37.1 


39 


41 .0 


10 


33.3 


5.0 


28.0 


53.9 


0.100 


1N6286 


1.5KE43 


38.7 


43 


47.3 


1.0 


34.8 


5.0 


24.0 


61.9 


0.101 


1N6286A 


1.5KE43A 


40.9 


43 


45.2 


1 .0 


36.8 


5 


25.3 


59.3 


101 


1N6287 


1.5KE47 


42.3 


47 


51.7 


1.0 


38.1 


5.0 


22.2 


67.8 


0.101 


1 N6287A 


1.5KE47A 


44.7 


47 


49.4 


1.0 


40.2 


5.0 


23.2 


64.8 


0.101 


1N6288 


1.5KE51 


45.9 


51 


56.1 


1.0 


41.3 


5.0 


20.4 


73.5 


102 


1 N6288A 


1.5KE51A 


48.5 


51 


53.6 


1.0 


43.6 


5.0 


21.4 


70 1 


0.102 


1N6289 


1 5KE56 


50.4 


56 


61.6 


1.0 


45.4 


5.0 


18.6 


80.5 


103 


1N6289A 


1 5KE56A 


53.2 


56 


58.8 


1.0 


47.8 


5.0 


19.5 


77.0 


0.103 


1N6290 


1.5KE62 


55 8 


62 


68.2 


1.0 


50.2 


50 


16.9 


89.0 


104 


1N6290A 


1 5KE62A 


589 


62 


65.1 


1.0 


530 


5.0 


17.7 


850 


104 


1N6291 


1.5KE68 


61.2 


68 


74.8 


1.0 


55 1 


50 


15.3 


98.0 


0.104 


1N6291A 


1 5KE68A 


646 


68 


71 4 


1.0 


58.1 


5.0 


16.3 


92.0 


104 


1N6292 


1.5KE75 


67.5 


75 


82 5 


1.0 


60.7 


5.0 


13.9 


1080 


0.105 


1N6292A 


1.5KE75A 


71.3 


75 


78.8 


10 


64.1 


5.0 


14.6 


103.0 


0.105 


1N6293 


1.5KE82 


738 


82 


90.2 


1.0 


66.4 


5.0 


12 7 


1 18.0 


0.105 


1N6293A 


1 5KE82A 


77 9 


82 


86.1 


1.0 


70 1 


5.0 


13.3 


113.0 


105 


1N6294 


1.5KE91 


81.9 


91 


100.0 


1.0 


73.7 


5.0 


114 


131.0 


106 


1 N6294A 


1 5KE91A 


86.5 


91 


95.50 


1.0 


77.8 


5.0 


12.0 


125.0 


106 



tSurge Current Waveform per Figure 4 and Derate per Figure 2. 
•Indicates JEDEC Registered Data 

••1/2 Square or Equivalent Sine Wave, PW = 8.3 ms. Duty Cycle = 4 Pulses per Minute maximum. 

*"A Transient Suppressor is normally selected according to the maximum reverse stand-off voltage (Vrwm)' which should be equal to or greater than thedc 
or continuous peak operating voltage level. 
#Vp applies to Non-C suffix devices only. 
C suffix denotes standard back-to-back versions. Test both polarities. 



To order clipper bidirectional device, add a "C" suffix to 1 5KE device title; i.e., 1 .5KE7.5C or 1 5KE7.5CA. 



MOSORBS/Mosorb Series 

•ELECTRICAL CHARACTERISTICS (Continued) 



JEDEC 
Device 


Device 


Breakdown Voltage 


Working 

Peak 
Reverse 
Voltage 

V RWM 
(Volts) 


Maximum 
Reverse 
Leakage 

@ v RW m 

|R (MA) 


Maximum 
Reverse 
Surge 
Current 

iRSMf 
(Amps) 


Maximum 
Reverse 
Voltage 

@ >RSM 
(Clampling 
Voltage) 

V RSM 
(Volts) 


Maximum 
Temperature 
Coefficient 

°* V BR 

(%/°C) 


V B R 
Volts 


(g) ij 

/m At 




Nom 


Max 


1 Nfi?95 


1 5KE100 


90.0 


100 


110.0 


1.0 


81.0 


5.0 


10.4 


144.0 


0.106 


1 Nfi29RA 


1 5KE100A 


95.0 


100 


105 


1.0 


85.5 


5.0 


11.0 


137.0 


0.106 


1 1 1 \J 4- ZJ \J 


1 5KE1 10 


99.0 


110 


121.0 


1.0 


89.2 


5.0 


9.5 


158.0 


0.107 


1 N6296A 


1 5KE1 10A 


i nR n 


110 


116 


1.0 


94.0 


5 


9.9 


152.0 


0.107 


1 N6297 


1 5KE120 


108.0 


120 


132.0 


1.0 


97.2 


5.0 


8.7 


173.0 


0.107 




1 5KE120A 


114.0 


120 


126.0 


1 


102.0 


5.0 


9.1 


165.0 


0.107 


1 N6298 


1 5KE130 


117.0 


130 


143.0 


1.0 


105.0 


5.0 


8.0 


187 


0.107 


1 NR29RA 


1 5KE1 30A 


124.0 


130 


137.0 


1.0 


111.0 


5.0 


8.4 


179.0 


0.107 


T 1 V \J ±- w J 


1 5KE1 50 


135.0 


150 


165 


1.0 


121.0 


5.0 


7.0 


215.0 


0.108 


1 N6299A 


1 5KE1 50A 


143.0 


150 


158.0 


1.0 


128.0 


5.0 


7.2 


207.0 


0.108 


1N6300 


1.5KE160 


144.0 


160 


176.0 


1.0 


130.0 


5.0 


6.5 


230.0 


0.108 


1 N63O0A 


1.5KE160A 


152.0 


160 


168.0 


1.0 


136.0 


5.0 


6.8 


219.0 


0.108 


1N6301 


1.5KE170 


153.0 


170 


187.0 


1.0 


138.0 


5.0 


6.2 


244.0 


0.108 


1N6301A 


1.5KE170A 


162.0 


170 


179.0 


1.0 


145.0 


5.0 


6.4 


234.0 


0.108 


1 N6302 


1.5KE180 


162.0 


180 


198.0 


1.0 


146.0 


5.0 


5.8 


2580 


0.108 


1N6302A 


1.5KE180A 


171.0 


180 


189.0 


1.0 


154.0 


5.0 


6.1 


246.0 


0.108 


1N6303 


1.5KE200 


180.0 


200 


220.0 


1.0 


162.0 


5.0 


5.2 


287.0 


0.108 


1N6303A 


1 .5KE200A 


190.0 


200 


210.0 


1.0 


171.0 


5.0 


5.5 


274.0 


0.108 



tSurge Current Waveform per Figure 4 and Derate per Figure 2. 
•Indicates JEDEC Registered Data. 

••1/2 Square Equivalent Sine Wave, PW ■ 8.3 ms, Duty Cycle = 4 Pulses per Minute maximum. 
To order clipper-bidirectional device add a "C" suffix to 1 5KE device title, i.e., 1 .5KE7.5C or 1 5KE7.5CA. 



FIGURE 1 — PULSE RATING CURVE 



FIGURE 2 — PULSE DERATING CURVE 
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FIGURE 3 — CAPACITANCE versus BREAKDOWN VOLTAGE 
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Pulse Width dp) is defined - 
as that point where the peak, 
current decays to 50% 
° f 'RSM- 



1.0 



2.0 3.0 
t, TIME (ms) 



4.0 



FIGURE 6 - DYNAMIC IMPEDANCE 
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M0S0RBS/MPZ5 Series 



® 



MOTOROLA 



SILICON POWER TRANSIENT SUPPRESSOR 



. . . designed for applications requiring protection of voltage 
sensitive electronic devices in danger of destruction by high energy 
voltage transients. Individual cells are matched to insure current- 
sharing under high current pulse conditions. 



• Peak Surge Power Capacity Given From 0.1 msTo 10 Seconds 

• Low Clamping Factor Assures Low Voltage Overshoot 

• Negligible Power Loss 

• Small Size and Weight 

• Following Variations are Available: 

— Non-Standard Voltages 

— Higher Power Capacity 

— Other Package Configurations 



MAXIMUM RATINGS 



Transient Power Dissipation: 40 kW 

Pulse Width: 0.1 ms, (See Figure 1 ) 

DC Power Dissipation: 350 Watts @ T c = 25° C 
(Derate 2.33 W/°C above 25° C) 

Operating Junction & Storage Temperature 
Range: -65°C to +175°C 

Polarity: 

Anode-to-Case is Standard 
Cathode-to-Case Available Upon Request 



MPZ5-16 series 
MPZ5-32 series 
MPZ5-180 series 



MOSORBS 
SILICON POWER 
TRANSIENT SUPPRESSOR 

(Power Zener Diode) 





NOTE: DIA "Q" 5 PLACES 



DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


50.29 


51.31 


1.980 


2.020 


B 


37.59 


38.61 


1.480 


1.520 


C 




16.51 




0.650 





20.24 


21.01 


0.797 


0.827 


E 


2.92 


3.43 


0.115 


0.135 


f 


1.32 


1.83 


0.052 


0.072 


G 


29.97 


30.99 


1.180 


1.220 


H 


3.58 


4.06 


0.140 


0.160 


J 


10.06 


10.57 


0.396 


0.416 


L 


46.74 


47.74 


1.840 


1.860 


Q 


3.30 


3.81 


0.130 


0.150 



CASE 1 19-01 



DS2800R1 



M0S0RBS/MPZ5 Series 



ELECTRICAL CHARACTERISTICS (Ta = 25°C) (Vf = 1 .5 V max @ 10 A for all types) 



Type 


Nominal 
Operating Voltage 
(Note 1) 


Maximum 

Device 
Clamping 
Factor 
cf V 2 @lz (pulse) 
V z @ l ZT 
(Note 2) 


Minimum Zener Voltage 


Maximum Zener Voltage 
Pulse Width = 1.0 ms 


Maximum 
Reverse Current 

iR(max) 
@ Vr - V P(PK) 
li Adc 


Typical 
Capacitance 
C ftyp) 
@ Vr = V P(PK) 


VOP(PK) 
Vdc 


VOP(RMS) 
V rms 


Vz(min) 
Vdc 


@ IZT 
Adc 


Vz(max) ® IZ(pulse) 
Vdc Adc 


MPZ5-16A 


14 


10 


1.25 


16 


0.4 


24 


200 


50 


0025 


-16B 


14 


10 


1 25 


16 


4 


20 


200 






0025 


•32A 


28 


20 


1 25 


32 


0.2 


50 


100 






0.011 


-32B 


28 


20 


1.25 


32 


0.2 


45 


100 






0.011 


-32C 


28 


20 


1.25 


32 


0.2 


40 


100 






0.011 


180A 


165 


117 


1.14 


180 


0.03 


250 


20 






00012 


180B 


165 


117 


1.14 


180 


0.03 


225 


20 






00012 


-180C 


165 


117 


1 14 


180 


003 


205 


20 


S 


) 


0012 



FIGURE 1 - MAXIMUM NON-REPETITIVE SURGE POWER 

(RECTANGULAR WAVEFORM) 
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FIGURE 2 - TYPICAL DYNAMIC ZENER 
VOLTAGE CHARACTERISTICS (Note 2) 
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NOTE 1 : Nominal operating voltage is defined as normal 
input voltage to device for non-operating condi- 
tion. If non-sinusoidal wave or dc input is pre- 
sent, peak voltage input values Vqp(Pk) should 
be used to select device type. 

NOTE 2: The maximum device clamping factor Cp is a 
ratio of measured at t£ (pulse) given in the 
Electrical Characteristics Table divided by Vz 
measured at Izt under steady state conditions. 
This value guarantees the sharpness of the voltage 
breakdown of individual devices. Figure 2 de- 
monstrates the typical sharpness of the break- 
down, and indicates the voltage regulation over 
a wide range of currents. 



AV Z = V Z @I Z (puise) -V Z @I ZT 



Industry 
Part Number 


MOTOROLA 

Direct 
Replacement 


MOTOROLA 

Similar 
Replacement 


BZW04 


5V5 






P6KE 


6.8A 


BZW04 


6V0 






P6KE 


7.5A 


BZW04 


6V6 






P6KE 


8.2A 


BZW04 


7V4 






P6KE 


9.1A 


BZW04 


8V1 






P6KE 


10A 


ft ™7\ A 1 f\ A 

BZWQ4 


8V9 






P6KE 


11A 


n "7i \i r\A 

BZW04 


9V7 






P6KE 


12A 


BZW04 


10 






P6KE 


13A 


BZW04 


12 






P6KE 


15A 


dZWLW 


13 






P6KE 


16A 


D "7\Air*/l 
DtWU4 


14 






P6KE 


18A 


D ~7\f\l (~\A 

BZWU4 


lb 






P6KE 


20A 




1 Q 






P6KE 


22A 




1 O 

iy 






P6KE 


24A 


O "7\A/ f\A 


£tt 






P6KE 


27 A 




lA 






P6KE 


30A 


R*7\A/ ClA 
D4.WIW- 


4/ 






P6KE 


33A 




OQ 

Zo 






P6KE 


36 A 


R ~7\NC\A 


34 






P6KE 


39A 




JO 






P6KE 


43A 


D ^VVU** 


JO 






P6KE 


47A 


P CtA 








P6KE 


51 A 


BZW04 


45 






P6KE 


56A 


BZW04 


50 






P6KE 


62A 


BZW04 


55 






P6KE 


68A 


BZW04 


61 






P6KE 


75A 




ee 
DO 






P6KE 


82A 


biWU4 


74 






P6KE 


91 A 


BZW04 


81 






P6KE 


100 A 


BZW04 


89 






P6KE 


110A 


BZW04 


97 






P6KE 


120A 


BZW04 


105 






P6KE 


130A 


BZW04 


121 






P6KE 


150A 


BZW04 


130 






P6KE 


160A 


BZW04 


138 






P6KE 


170A 


BZW04 


146 






P6KE 


180 A 


BZW04 


162 






P6KE 


200A 


BZW06 


5V8 


P6KE 


6.8A 






BZW06 


6V4 


P6KE 


7.5A 






BZW06 


7V0 


P6KE 


8.2A 






BZW06 


7V8 


P6KE 


9.1A 






BZW06 


8V5 


P6KE 


10A 






BZW06 


9V4 


P6KE 


11A 






BZW06 


10 


P6KE 


12A 






BZW06 


1 1 


P6KE 


13A 






BZW06 


13 


P6KE 


15A 






BZW06 


14 


P6KE 


16A 






BZW06 


15 


P6KE 


18A 






BZW06 


17 


P6KE 


20A 






BZW06 


19 


P6KE 


22A 






BZW06 


20 


P6KE 


24 A 






n »i A/An 

BZW06 


23 


P6KE 


27A 






BZW06 


26 


P6KE 


30A 






BZW06 


28 


P6KE 


33A 






BZW06 


31 


P6KE 


36A 






BZW06 


33 


P6KE 


39A 






BZWOb 


37 


P6KE 


43A 






BZWOb 


40 


P6KE 


47 A 






BZWUb 


44 


P6KE 


51 A 






BZW06 


48 


P6KE 


56A 






BZW06 


53 


P6KE 


62A 






BZW06 


58 


P6KE 


68A 






BZW06 


64 


P6KE 


75A 






BZW06 


70 


P6KE 


82A 






BZW06 


78 


P6KE 


91 A 






BZW06 


85 


P6KE 


100A 






BZW06 


94 


P6KE 


110A 






BZW06 


102 


P6KE 


120A 






BZW06 


111 


P6KE 


130A 






BZW06 


128 


P6KE 


150A 






BZW06 


136 


P6KE 


160A 






BZW06 


145 


P6KE 


170A 






BZW06 


154 


P6KE 


180 A 






BZW06 171 


P6KE 200 A 







Industry 


MOTOROLA 


11 fiTrtnni a 
MUIUHULA 


Part Nu 


nber 


Direct 


Similar 






Replacement 


Replacement 


BZW06 


5V8B 


P6KE 


6.8CA 




BZW06 


6V4B 


P6KE 


7.5CA 




BZW06 


7V0B 


P6KE 


8.2CA 




BZW06 


7V8B 


P6KE 


9.1CA 




BZW06 


8V5B 


P6KE 


10CA 




BZW06 


9V4B 


P6KE 


1 1CA 




BZW06 


10B 


P6KE 


12CA 




n """7* AiAp 

BZW06 


1 1B 


P6KE 


13CA 




BZW06 


13B 


P6KE 


15CA 




BZW06 


14B 


P6KE 


16CA 




BZW06 


15B 


P6KE 


18CA 




BZW06 


17B 


P6KE 


20CA 




BZW06 


19B 


P6KE 


22CA 




r» "7i a 1 r\f 

BZW06 


20B 


P6KE 


24CA 




~7t urns* 

BZWUb 


23 B 


P6KE 


27CA 




D "71 Af/"\(" 

BZW06 


26B 


P6KE 


30CA 




r~> -71 a mr* 

BZWOb 


28 B 


P6KE 


33CA 




BZW06 


31B 


P6K E 


36CA 




BZWOb 


33B 


P6K E 


39CA 




r> -71 ft 1 n 

BZWOb 


37B 


P6KE 


43CA 




BZWUb 


40B 


P6KE 


47CA 




BZWUb 


44 B 


P6K E 


51CA 




BZWOb 


48 B 


P6KE 


56CA 




BZWOb 


53B 


P6KE 


62CA 




BZWUb 


58B 


P6KE 


68CA 




BZW06 


64B 


P6KE 


75CA 




BZW06 


70B 


P6KE 


82CA 




r» "7i nmr* 

bzwod 


78 B 


P6KE 


91CA 




BZW06 


85 B 


P6KE 


100CA 




BZW06 


94B 


P6KE 


11 OCA 




BZW06 


102B 


P6KE 


120CA 




BZW06 


1 1 1B 


P6KE 


130CA 




BZW06 


128B 


P6KE 


150CA 




BZW06 


136B 


P6KE 


160CA 




BZW06 


145B 


P6KE 


170CA 




BZW06 


154B 


P6KE 


180CA 




BZW06 


171B 


P6KE 


200CA 




BZW70 


C5V6 






rblvb b.oA 


thru 






thru 


BZW70 


C62 






P6KE 75 A 


DTZ 


7V5 


1.5KE 7.5C 




thru 


thru 




DTZ 


200 


1.5KE 


200C 




DTZ 7V5A 


1.5KE 


7.5CA 




thru 


thru 




DTZ 200A 


1.5KE 


200CA 




ICT-5 






ICTE-5 


thru 






thru 


ICT-45 






ICTE-45 


ICTE-5 


ICTE-5 




thru 


thru 




ICTE^15 


ICTE-45 




ICT-8C 






ICTE-8C 


th ru 






thru 


ICT-45C 






ICTE^5C 


ICTE-8C 


ICTE-8C 




thru 


thru 




ICTE-45C 


ICTE^t5C 




MPZ-5 - 16A, B 


MPZ-5 - 


16A, B 




MPZ-5 - 32A, B, C 


MPZ-5 - 


32A, B, C 




MPZ-5 - 180A, B, C 


MPZ-5 - 


180A, B, C 




MPT-5 






Ivlr I b-b 


thru 








thru 


MPT-45 






MPTE^*5 


MPTE-5 


MPTE-5 




thru 




thru 




MPTE-45 


MPTE-45 




MPT-8C 






MPTE-8C 


thru 








thru 


MPT-45C 






MPTE^15C 


MPTE-8C 


MPTE-8C 




thru 




thru 




MPTE^15C 


MPTE-45C 















Industry 
Part Number 


MOTOROLA 

Direct 
Replacement 


MOTOROLA 

Similar 
Replacement 


PFZ 


6V8 


1 N6267 




PFZ 


6V8A 


1N6267A 




PFZ 


7V5 


1 N6268 




PFZ 


7V5A 


1N6268A 




PFZ 


8V2 


1N6269 




PFZ 


8V2A 


1N6269A 




PFZ 


9V1 


1N6270 




PFZ 


9V1A 


1 N6270A 




PFZ 


10 


1N6271 




PFZ 


10A 


1N6271A 




PFZ 


11 


1N6272 




PFZ 


11A 


1N6272A 




PFZ 


12 


1N6273 




PFZ 


12A 


1N6273A 




PFZ 


13 


1 N6274 




PFZ 


13A 


1N6274A 




PFZ 


15 


1N6275 




PFZ 


15A 


1N6275A 




PFZ 


16 


1N6276 




PFZ 


16A 


1N6276A 




PFZ 


18 


1N6277 




PFZ 


18A 


1N6277A 




PFZ 


20 


1N6278 




PFZ 


20A 


1N6278A 




PFZ 


22 


1N6279 




PFZ 


22 A 


1N6279A 




PFZ 


24 


4 M CHOA 

1 N6280 




PFZ 


24A 


4 MCOOA A 

1 N62oOA 




PFZ 


27 


4 M C OO 1 

lNo2ol 




PFZ 


27 A 


1 N628 1 A 




PFZ 


30 


1 Nbzoz 




PFZ 


30A 






PFZ 


33 


1 N6283 




PFZ 


33A 


4 K| OOO A 




PFZ 


36 


1 M COO A 

1 l\lbzo4 




PFZ 


36A 


1 Nbzo4A 




PFZ 


39 


1 iNbzob 




PFZ 


39A 


1 NbZobA 




PFZ 


43 


1 IMbZob 




PFZ 


43A 


1 MCTOC A 

1 NbzobA 




PFZ 


47 






PFZ 


47A 


1 N6287A 




PFZ 


51 


4 MCIOO 

1 1Mb zoo 




PFZ 


51A 


1 KICODO A 

1 NbzooA 




PFZ 


56 


1 Nb2o9 




PFZ 


56A 


4 A 1 MOrl A 

l N 6289 A 




PFZ 


62 


1 Nb290 




PFZ 


62 A 


4 Kiconn a 

1N6290A 




PFZ 


68 


4 ki a o./~v i 

1 N6291 




PFZ 


68 A 


4 M A *\f \ 4 A 

1N6291 A 




PFZ 


75 


1N6292 




PFZ 


75A 


1 M A Art l-l A 

1N6292A 




PFZ 


82 


1 N6293 




PFZ 


82A 


1 N6293A 




PFZ 


91 


4 IV 1 A Art Jl 

1 N6294 




PFZ 


91 A 


1 N6294A 




PFZ 


100 


A ft I rtrtrtr 

1 N6295 




PFZ 


100 A 


1 N6295A 




PFZ 


110 


1 N6296 




PFZ 


110A 


4 ft 1 AArtA A 

1 N6296A 




PFZ 


120 


IN 6297 




PFZ 


120A 


4 IV L rt f\ ~~f A 

1 N6297A 




PFZ 


130 


4 A l/"""lO.O 

1 N6298 




PFZ 


130A 


1 N6298A 




PFZ 


150 


1 N6299 




PFZ 


150 A 


4 MCMfl A 

1 N 6299 A 




PFZ 


160 


4 Monn 
1 NboUU 




PFZ 


160A 


4 M conn a 
1 NboUUA 




PFZ 


170 


4 MCOH1 

1 NboUl 




PFZ 


170A 


4 MCOH1 A 

1 NboUl A 




PFZ 


180 


1 iMboUz 




PFZ 


180 A 


1N6302A 




PFZ 


200 


1N6303 




PFZ 


200A 


1N6303A 




PFZ 


220 


1.5KE 220 




PFZ 


220A 


1.5KE 220A 





Industry 
Part Number 


MOTOROLA 


MOTOROLA 


Direct 


Similar 




Replacement 


Replacement 


TVS 505 




DCI/ C C O A 

rol\c D.oA 


TVS 510 




□ CI/ C 4 1 A 

PoKc 12A 


TVS 512 




P6KE 15A 


TVS 515 




P6KE 18A 


TVS 518 




rt /■» r~ to a 

P6KE 22 A 


TVS 524 




nAi/ f~ AA A 

P6K E 30A 


TVS 528 




n rt i / r~ rt rt a 

P6KE 33 A 


ZZ 16 




P6KE 16CA 


ZZ 36 




P6KE 36CA 


ZZ 62 




P6KE 62CA 


ZZ 160 




P6KE 160CA 


ZZY 16 




P6KE 16CA 


ZZY 36 




P6KE 36CA 


ZZY 62 




n<?iy r~ AAA a 

P6KE 62CA 


ZZY 160 




P6KE 160CA 


1N5629, A 




4 (V 1 C"1A^ A 

IN 6267, A 


1N5630, A 




1 N6268, A 


1N5631, A 




1 N6269, A 


1N5632, A 




1N6270, A 


1N5633, A 




1N6271, A 


1N5634, A 




4 IV 1 *?1T> A 

1 N6272, A 


1N5635, A 




1 N6273, A 


1N5636, A 




1N627", A 


1N5637, A 




4 ivi r>mr a 

1 N6275, A 


1N5638, A 




1 N6276, A 


1N5639, A 




4 ft 1 AATH a 

1N6277, A 


1 N5640, A 




4 Mcno A 

1 N6278, A 


1N5641, A 




4 Mcno A 
1 Nb279, A 


1N5642, A 




4 IV 1 AAAA A 

1 N6280, A 


1 N5643, A 




4 MCOO 4 A 

1 Nb281 , A 


A A I f~ A A A 

1N5644, A 




4 M COOO A 

l Nbzoz, A 


1N5645, A 




4 IVI /*? OO O A 

1 N6283, A 


4 ki rr a£? a 

1 N 5646, A 




4 M AAQJ A 

1 Nbzo4, A 


IN 5647, A 




4 M CODC A 

1 Nbzob, A 


1N5648, A 




4 A 1 rin/ 1 a 

1 N6286, A 


1N5649, A 




4 IV 1 Artfn A 

1 N6287, A 


1N5650, A 




4 K 1 /"""lot") A 

1 N6288, A 


1N5651 , A 




1N6289, A 


1N5652, A 




4 M AArtA A 

1 N6290, A 


a m rrtrrt a 

1 N 5653, A 




4 IV 1 Clfl 4 A 

1 N6291 , A 


1N5654, A 




4 IV 1 rt *"1 A rt A 

1N6292, A 


1N5655, A 




1 N6293, A 


1N5656, A 




4 h 1 rtrtA 4 a 

1 N6294, A 


1N5657, A 




4 HI AAAT A 

1N6295, A 


1N5658, A 




4 A 1 AAAA A 

1N6296, A 


1 N5659, A 




4 a ■ rt rt rt — i a 

1 N6297, A 


1N5660, A 




1N6298, A 


• 1N5661, A 




1N6299, A 


1N5662, A 




1 N6300, A 


1N5663, A 




1N6301, A 


1N5664, A 




1N6302, A 


1N5665, A 




1N6303, A 


1N5907 




1N5908 


1N5908 


1N5908 




1N6267. A 


1N6267, A 




th ru 


thru 




1N6303, A 


1N6303, A 




1.5KE 6.8, A 


1.5KE 6.8, A 




thru 


thru 




1.5KE 220, A 


1.5KE 220, A 





MOTOROLA SEMICONDUCTOR SALES OFFICES - EUROPE and AFRICA 



AUSTRIA 

Motorola Ges.m.b.H. 

Aiserbachstrasse 30 - 
Tel. (0222)65 01 26 



FRANCE 

Motorola Semlconducteurt 5. A. 

Main Sales Office 

15-17. avenue de Segur — 75007 Paris 
Tel. 555 91 01 
Sales Office 

Chemln de Malacher-Zirsl — 38240 Meylan (Grenoble) 
Tel (76)90 22 81 
Sales Office 

Zone arilsanale - 35740 Pace 
Tel. (99) 60 65 48 




Main Sales Office 

ArabellB-Strasse 17 - 8000 MOnchen 81 
Tel. (089) 92 720 



Tel (0511)78 20 3 
Sales Office 
Virnsbergerslrasi 
Tel. (0911) 6 57 61 
Sales Office 

Skalsunder Suasse 1 — 7032 Sindelfingen 
Tel. (0703) 18 30 74/75 
Sales Office 

Abraham-Li ncoln-Strassa 28 — 6200 Wiesbaden 
Tel. (06121) 76 19 21 



Main Sales Office 

Centro MHanoflori-Strada 2-C2 

20090 Assago (Milano) - Tel. 824 20 21 (5 lines) 

Sales Office 

Via del Barroccio 2 - 40138 Bologna 
Tel. (051) 53 34 46 




SOUTH AFRICA 



5th Street. Wynberg. Transvaal 
P.O. Bon 39586. Bramley, 2018 
Tel. 786-1139. 766-1149 



Albert Alcocer. 46 Apoo — Madrid 16 
Tel. 457 82 04 



SWITZERLAND 

Motorola (Schwalz) AO 

Main Sales Office 
Ultlkonersti. 9 — 8952 Schlieren 
Tel. (01)730 40 74 
Sales Office 

16, chemin de la Voie-Creuse 

P.O. Box 8 - 1211 Genftve 20 - Tel (022)99 1111 
UNITED KINGDOM 



Main Sales Office 

York House, Empire Way - Wembley Middlesex 
Tel. (01) 902 88 36 
Sales Office 

Colvilles Road, Kelvin Estate 

East Kilbride. Scoiland - Tel. (3552) 3 91 01 

Marketing Office 

88 Tanners Drive. Blakelands 

Milton Keynes MK14 5BP - Tel (44908) 61 46 14 



MOTOROLA SEMICONDUCTOR DISTRIBUTORS • EUROPE and AFRICA 



AUSTRIA 

ELBATEX GmbH 

Wlen - Tel. (222) 88 56 11 




Tel . (02) 216 21 00 



Frankfurt - Tel. (0611)78 50 37 

^el. V (0^* l M a 7 , 4 81/3 

UGGABER GmbH (Main 

- Tel. (07152) 6020 

Dorlmund A^e^k^Te^lOSai) 45 $1 
fttrttavJII^'S. |0Wl) « »1 43 




ALFATRONIC (Main Office) 

Asnleres - Tel. (01) 791 44 44 

ALFATRONIC 

Lyon - Tel. (7)895 14 12 

ALFATRONIC 

Hennes - Tel. (99) 53 13 33 
CELDIS S.A. (Main Office) 

- Tel. (01) 586 13 13 



- Tel (8) 341 26 01 
ETS. F. FEUTRIER S.A. (Main Office) 
Sl-Priest-en-Jarez (St-Ettenne) — Tel. (77) 74 67 33 
ETS. F. FEUTRIER S.A. 
Carnoux - Tel. (42) 82 16 41 
ETS. F. FEUTRIER 
Toulouse - Tel. (61)62 34 72 
ETS. F. FEUTRIER 
Bordeaux - Tel. (56) 39 51 21 
FEUTRIER ILE DE FRANCE (Main Office) 
Suresnes — Tel. (01) 772 46 46 
FEUTRIER ILE DE FRANCE 
Salnt-Andre-lei-Ulle - Tel. (20) 51 21 33 
FEUTRIER ILE DE FRANCE 
Vllleluif - Tel. (01) 678 27 27 
FEUTRIER ILE DE FRANCE 
Le Helecq-Kerhuon — Tel. (98) 28 03 03 
FEUTRIER ILE DE FRANCE 
Names - Tel. (40) 48 09 44 
FEUTRIER ILE DE FRANCE 
Rennes — Tel. (99) 30 35 78 
S.C.AJ.B. S.A. 

Rungis - Tel. (01) 687 23 13 
S C. A I. B. S.A. (Rhone-Alpes) 
Lyon — Tel. (7)88340 50 
S C.A.I B E 



Paris - Tel. (1)609 91 36 

STE COMMERCIALE TOUT ELECTRIC (Main Office) 

Toulouse - Tel. (61) 62 11 33 

STE COMMERCIALE TOUTELECTRtC 

Bordeaux — Tel (561 86 50 31 



DISTRON GmbH 4 Co. (Main Office) 

Berlin - Tel (030) 342 10 41 / 45 
EBV Eleklronik Verlrlebs-Gr 

Unterhaching - Tel. (089) 61 10 51 




Utrecht -Tel. (030) 88 42 14 
MANUDAX NEDERLAND B.V. 

Heeswijk (N.B.) - Tel. (041) 39 29 01 



MOTRON, M0LLER GmbH & Co. 

KOIn -Tel. (0221)12 24 24 

rfHACO- 

- Tel. (040) 527 38 77 

MOT RON, M0LLER GmbH ft Co. 

WQrzburg - Tel. (0931) 5 29 «m 



A. NEVE - ENATECHNIK GmbH 

Darmstadt — Tel. [06151) 2 64 46 
A. NEYE - ENATECHNIK GmbH 
Stuttgart - Tel. (0711) 780 04 57 
A. NEYE - ENATECHNIK GmbH 

- Tel. (089) 47 30 23 



SASCO Vertrleb v< 

NOrnberg — Tel. (091 1) 20 42 52/3 

SASCO Vertrleb von etektronlschen B a ue lament en G 

Stutlgart — Tel. (0711) 24 45 21 
SASCO Vertrleb von elektronlschen B 

Frankfurt - Tel. (0611) 6t 03 91 



Roma - Tel. (06) 5915417 
AOELSI S.p.A. 

Torino — Tel. (011) 539141/543175 
(ADELSI S.A.) S.I.D.E. SRL 
Bologna - Tel. (051) 26792/222516 
ADELSI S.p.A. 
Genova - Tel. (010) 5 
ADELSI S.p.A. 
Oslmo Scalo — Tel. (071) T 
AOELSI S.p.A. 

Padova - Tel. (049) 45600/45778 
CELDIS ITALIAN A S p.A. (Main Office) 
Cinieello Balsamo - Tel. (02) 812 00 41 (5 II 
CELDIS ITALIAN A S.p.A. 
Roma -Tel. (06) 42 38 55 
CELDIS ITALIAN A S.p.A. 

- Tel (051) 53 33 36 

S ITALIAN A S-P-A. 

— Tel. (011) 35 93 12 
S ITALIAN A S.p.A 

a — Tel (049) 77 21 35 
R ITALIA S.p.A. (Main Office) 
Roma — Tel. (06) 51 79 81 (10 lines) 
CRAMER ITALIA S.p.A 
Milano - Tel (02) 80 93 26 (4 lines) 
CRAMER ITALIA S.p.A. 
Bologna - Tel. (051) 37 27 77 (3 lines) 
CRAMER ITALIA S.p.A. 
Torino — Tel. (011) 619 20 62 
CRAMER ITALIA S.p.A. 
Napoli — Tel. (081) 63 61 43 
SILVERSTAR LTD. S.p.A. (Main Office) 
Milano - Tel. (02) 49 96 (12 lines) 

R LTD. S.p.A. 
Roma - Tel (06) 844 88 41 (5 lines) 
SILVERSTAR LTD. S-pJL 
Torino - Tel. (011)44 32 75/6 
SILVERSTAR LTD. S.pJL 
Padova - Tel. (049) 22 33 8 
SILVERSTAR LTD. S.p-A. 

-Tel. (051) 52 22 31 



rr — Tel. (051)39 45 70 



-Tel. (051 1)87 20 13/4 

ELECTRONIC KG (Main C 

h b. Frankfurt - Tel. (06103) 30 40 
SPOERLE ELECTRONIC KG 
Dortmund - Tel. (0231) 57 93 15 
SPOERLE ELECTRONIC KG 

Munchen-Tel.(089)22 74 17 



HE FRO TEKNISH A/S 

Oslo — Tel (02) 38 02 86 
OLA TANDBERG ELEKTRO A/S 

Oslo - Tel (02) 19 70 30 



Llsboa - Tel. (19) 210 34 20 



SOUTH AFRICA 

STANDARD TELEPHONE AND CABLES 

Boksburg — Tel. (01 1) 52 831 1 
ADVANCED SEMICONDUCTOR DEVICES 

Johannesburg - Tel. (Oil) 802 4107 



CO MELT A 

Madrid - Tel. (01)754 30 01 

SONELCO S.A. 

Madrid — Tel. (01) 409 46 34 

K NT RON S.A. 

Madrid — Tel. 729 11 55 



ITT MULTIKOMPONENT 

Soma - Tel. (08)83 00 20 
AB GOSTA BACKSTROM 

Stockholm - Tel. (08) 54 10 80 



Farsia-Tel.(08)l3 2l60 



n - Tel. (056) 27 01 27 
OMNI RAY AO 

Dietllkon - Tel. (01) B35 21 11 



UNITED K 

S LTD. 

High Wycombe - Tel. (0494) 44 21 81 
CELDIS LTD. 

Reading - Tel. (0734) 585 171 
GOTHIC CRELLON 
Slough — Tel. (06286)44 34 
HAWKE ELECTRONICS LTD. 
Sun bury on Thames 
Tel. (01) 979 77 99 
JERMYN DISTRIBUTION 
Sevenoaks — Tel (0732) 45 01 44 
MACRO-MARKETING LTD. 
Slough — Tel. (06288) 4422 
NEW TEK DISTRIBUTION LTD. 
Cambridge - Tel. (0954) 81 996 
STC ELECTRONIC SERVICES 
Harlow - Tel. (0279) 26 777 
THAME COMPONENTS LTD. 
Thame - Tel. (084) 421 31 46 



THE RADIO RESISTOI 

Sedlord - Tel. (0234) 



YUGOSLAVIA 

ELEKTROTEHNA LJUBLJANA 

Ljubljana - Tel. (61)34 77 49 



PHZ Transpol S.A. 

Warsaw - Tel. (004822) 3 



EUROPEAN SEMICONDUCTOR FACTORIES 



